Measuring conformational dynamics: a new FCS-FRET approach.
Fluorescence correlation spectroscopy (FCS) has recently emerged as a powerful technique to study conformational dynamics of biomolecules, but often its applicability is limited by the difficulty of separating the contributions of kinetics from those due to diffusion. We present a new approach based on the simultaneous analysis of the auto- and cross-correlation functions of the intensities measured in two independent detectors for a donor-acceptor labeled biomolecule. Fluctuations in fluorescence intensity are a consequence of diffusion and the variations in fluorescence resonance energy transfer (FRET) efficiency due to changes in donor-acceptor distance. Although the complete description of the correlation functions requires that diffusion is well-characterized, the ratio of any two correlation functions depends on kinetic parameters only. This provides a means by which kinetic information can be obtained independently of the diffusion contributions. As proof of principle, we reanalyze data obtained in previous work with nucleosomes. In contrast to our previous work, where a donor-only sample was used to characterize diffusion, we now show that the same kinetic information can be obtained from a single experiment with a double-labeled biomolecule. This eliminates not only the need of a reference, but also artifacts associated with changes in the observation volume between measurements.